Large scale three-dimensional reconstruction of an entire Caenorhabditis elegans larva using AutoCUTS-SEM.
Large scale, high resolution three dimensional (3D) ultrastructural reconstruction of cells and tissues has become increasingly important to our understanding of complex biological systems. There have been a few partial 3D ultra-structures of Caenorhabditis elegans (C. elegans) reported, however 3D reconstruction of a whole nematode has never been achieved. Here, we independently developed a technique called automatic collector of ultrathin sections scanning electron microscopy and using this methodology, generated a 3D reconstruction of an entire C. elegans larva with 100 nm axial and 15 nm lateral resolution. Compared to the current available ATUM (automated tape-collecting ultramicrotome) technique, our work provides another alternative complete solution that can be applied to obtain large scale 3D ultrastructure of tissues. Our workflow includes an automated hardware system for high throughput serial section collection, a software package for automatic SEM imaging, and an image reconstruction program. These combined techniques can now be used together to rapidly provide access to understand the anatomy of the whole nematodes.